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1 
The invention relates to photographic ele- 
ments, an outer water-permeable layer or stra- 
tum of which bas improved surface charaCter- 
istics. More particular]y,lt relates to phöto- 
graphic films and paperswhich bave an outer 
light-sensitive, anti-abrasion and/or non-hala- 
iOïï laYdr which bas improvedsurface charac- 
têristics and 0ther usefulproperties. It also re- 
lates to a process of coating photographic films 
and papers. 10 
photograPhie films and papers are generally 
manufactured in the form 0f continuous sheets 
or ebs which are provided witli :various coatings 
ïrom 'predominantly aqueous " solutions. The 
coatings áre dried by. passing the cogted web 15 
thr0ugh a chamber maintained at an elevated 
temperature. This is generallY accomplished by 
festooning so that the length of the chamber 
can be keptwithin reasonable limits/ The coat- 
ings which generally consist of a water-perme- 20 
äble coll0id Which serves as a binding agentfor 
tie si!ver halides, anti-hallation dyes or pig- 
ments, etc., are quite smooth and when the film 
or. paper is again passëd throùgh the dryirïg 
chamber with the coated surface in contact with 
the festoonilig supports, tend to slip with dam- 
age to the coated sheet ¢r web. Saponin is 
eally Used in the Coating solutions in order to 
facilitate the spreading of the coatings, but it is 
not always uniform in properties and what is 
more serious washes out during photographie 
Pçocessing operations which causes "water- 
sP0ts '' which are caused by non-wetting by sub- 
sequent processing baths. These water spots 
which are present in negative film s, etc., serious- 35 
l'y affect the quality of the resulting positive 
pçints. Various surface active wetting agents 
bave been proposed to facilitate spreading of 
gelatin silver halide layers, antihalation layers 
and the like but.they tender the surfaces smooth 40 
S6 that siipping on the festooning Supports ho- 
cornes  ëal problem. 
An object Of this invention is to improve the 
art of c0ating continuous lengths of photo- 
graphic films and papers. A furthe 0bject is fo 45 
proVi«ë coatings for photographie elem.ents 
which bave improved nonrslipping surface 
characteristics. A still further 0bject iS to pro- 
vid plaotographic elements With water-perme- 
able coatings which have good uniform rewetting 50 
characteristics. Still other objects will be ap- 
parent from the ïollowing  detailed description 
of the invention. 
It has been found that improved photographie 
ls an« papr can e e : io0rn  
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in an outer water.-permeabl colloid light-sensi- 
tive silver halidç layer, a water-permeble collo!d 
anti-abrasion, layer on a water-permeabl e back- 
ing or anti-halation layer or in a p!urality Of 
 such laers a salt of an alkyl-substituted aryloxy 
alkylene ether sulfonate of the gëneral f0rmul 
ï-( °-c-c)- 9-c-c-S o! 
 ) 
where  is an alkyl radical of 4 to 12 carbon 
atoms, n is a cardinal number from 1 to 2 and 
M is an alkali metal or ammonium.  may be 
straight chain or branched cha butyl, àmyl, 
hexyl, heptyl, octyl, nonYl or decyl. The radical 
n is preferably 1 and  p-tertary octyl. 
The compound of the above formula are pref- 
erably added tç the aqueous c0tng Sbutip in 
an amount of about 0.1 to 5.0% based on thè 
colloid in the solution prior to coatg of the 
layer in question. The coatgs ma 
applied  any of the conventional manners. 
The invention will be frther illustrátëd but 
is not intended to be limiçed by he f0iig 
examples. 
Exaple I 
A coating solution for a n0n-haatio bcking 
layer was prepared by dissolving 400 grains of 
gelatin and 15 grains of nigrose (Co!our dex 
30 No. 865) in sufficient water to make 10 liters. To 
this solution there was added 5 grains of sodium 
p-tertiary-octyl phenoxy ethoxy ethyl sulfonate 
of the formula: 
CE CI{EE 
I I 
This mterial was then coated onto a cellulose 
cetate film base 
drawing to form nonhalatio layer 2 which was 
dried in th e manner known t0 thë art. A gela- 
to-silvor halide emulsion layer 
cbaMd from an aquousdlspërsiòn -on %ho 
Posite surface of he support.' During this'latter 
operation no difficulty Was encounteed With the 
m slipping rom the festo0nig Sup0ï due 
t0 Slipperies of thê non:dltfon 
Exampe II 
A gelÇtino-silver halide emulsion layer 5 was 
coaed q.nto a cellulose adëte fim 5uSe as 
shown in Fig. 2 of he drawing and diC.- To 
I0,000 gi:ams of an anti-abrasion overëating 
solution c0ntaining 200grains Of hand ëlat 
5 disolved in'9,800 gams: ofàër, hei:ë :as  6dde 
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2 grams of sodium p-tertiary octylphenoxy ethoxy 
ethyl sulfonate having the formula given in Ex- 
ample I and the resulting solution was coated 
onto the sflver halide emulsion layer fo form anti- 
abrasion layer 6 and dried. A sample of this ma- 
terial was then exposed and processed in a de- 
veloping bath containing 2 grarns of metol, 5 
grams of hydroquinone, 100 grams of sodium sul- 
rite and 6 grains of borax dissolved in sufâcient 
water fo make a total volume of the solution 
1 liter. If was observed that the material could 
be rapidly plunged into the solution without the 
formation of air bubbles on the emulsion surface, 
and that the solution wet said surface completely, 
thus obviating the formation of water-spots in the 
processed material. 
Example III 
A continuous length of photographic film pre- 
pared as in Example II was coated on the back 
side with another gelatino-silver halide emulsion 
layer, and passed through a drying chamber. 
This film is shown in Fig. 3 of the drawing and 
consists of cellulose acetate film base 4 which 
has superimposed on one surface gelatin sflver 
halide emulsion layer 5 on which is superimposed 
gelatin layer 6 containing sodium p-tertiary, octyl 
phenoxy ethoxy ethyl sulfonate and on the re- 
verse side of the film base is gelatin silver halide 
layer ]. During this latter coating operation no 
difficulty was encountered because of slippage of 
the material during its travel in festoons through 
the drying. 
Example IV 
To 10,000 grams of a gelatino-sflver halide 
emulsion containing approximately 1600 grams of 
solids there was added 8 grams of sodium p-ter- 
tiary octylphenoxyethoxyethyl sulïonate having 
the formula set ïorth in Example I; the emulsion 
was then coated on a cellulose film base 8 as 
shown in Fig. 4 of the drawing in the manner 
known in the art to form layer 9. It was ob- 
served that the emulsion coated smoothly and 
with uniform adherence to the base. It was 
round that the emulsion surface was wetted in- 
stantly during the processing operations, and that 
no spots were visible when the processed film was 
flnally dried. 
Examplv V 
A continuous length of cellulose acetate film 
base 2 as shown in Fig. 5 of the drawing was 
coated on its back surface with an aqueous solu- 
tion ruade by dissolving 400 grams of gelatin, 15 
grains of nigrosin in suflicet water to make 10 
liters of solution. To this solution there was 
added 1.2 grams of glyoxal and 5 grains of sodium 
p-tertiary-octyl-phenoxy ethoxy ethyl sulïonate 
having the formula set forth in Example I and 
resulting layer |' was dried in a tunnel provided 
with festooning supports. The front surface of 
the film base was then coated with a sliver iodo 
bromide emulsion layer 3 from a solution of the 
type described in Example II and dried in like 
manner. The film had the advantage that the 
surfaces did not slip on the festooning supports. 
In addition, the sodium p-tertiary octylphenoxy 
ethoxy ethyl sulïonate did hot wash out during 
processing and resulted in negative pictures which 
were ïree from"water spots." The glyoxal, more- 
over, prevented reticulation of layer |' during 
processing. 
The above coatings were made under condi- 
tions that no actinic light exposed the light-sensii 
rive silver halide coatings. 

4 
In place of the speciflc anti-halation dye of 
the foregoing examples there may be substituted 
one or more other dyes or pigments or colloidal 
silver. The particular dye or dyes, etc., used 
5 depends on the characteristics of the emulsion. 
The anti-halation materlal should be absorptive 
of light of wavelengths to which the emulsion is 
sensitive. Suitable additional dyes include: 
Auramine (C. I. 655) 
10 Helianthin (C. I. 142, 146) 
Brilliant yellow S (C. I.. 144) 
Chrysoin (C. I. 148) 
Acid blue black (C. I. 246) 
Rhodamine (C. I. 749, 750, 751, '146, 753, 761, 763) 
15 Fuchsin (C. I. 677) 
Safranine G (C. I. 841) 
Ponceau 6R (186) 
Crocein scarlet (C. I. 277, 251, 286, 252, 291, 183) 
Azorubin (C. I. 179) 
20 Safranine O (C. I. 841) 
Ponceau 2R (C. I. 79) 
Spirit soluble nigrosine (C. I. 864) 
Metanil yellow (C. I. 138) 
Acid magenta O (C. I. 692) 
25 
The C. I. numbers in the foregoing table reïer 
to Colour Index numbers, the Colour Index being 
the Society of Dyers and Colourists Colour Index, 
edited by F. M. Rowe, published by the society, 
30 Bradïord, Yorkshire, England. 
Simflarly in place of gelatin as the water- 
permeable colloid other such materials may be 
used. Among such materials are albumin, casein, 
agar agar, polyvinyl alcohol, hydrolyzed ethyl- 
35 ene/vinyl acetate copolymers, polydioxolanes, etc. 
The. invention is hot limited to the use of 
cellulose acetate film base as stated above, but 
can be used with practically any type of trans- 
parent film or paper e. g., baryta or resin coated 
40 paper; or film composed oï polyamides, cellulose 
nitrate, polyvinyl acetals, cellulose propionate, 
cellulose mixed esters, cellulose ethers, vinyl chlo- 
ride and copolymers, styrene, acrylonitrfle and 
copolymers, polyesters, vinyl acetate and copoly- 
45 mers, vinyl fluoride and copolymers, polyvinyl 
alcohol; transparentized paper, etc. 
Sensitizing dyes and other emulsion adjuvants 
may be added to the above emulsion layers with- 
out their function being affected by the alkyl sub- 
50 stituted aryloxy alkylene ether sulïonates. This 
is particularly advantageous in the case oï the 
so-called duplicoated photographic elements, 
where an emulsion layer may be sensitized to one 
portion of the spectrum, whfle the emulsion layer 
55 on the opposite side of a film base may be sensi- 
tized to another portion of the spectrum, or may 
not be especially .sensitized at all. The agents 
of Formula I are included in at least one, and 
preferably both of the emulsion layers, to facfli- 
60 tare coating and subsequent processing. The 
principal advantage of the invention, however, 
is that it allows the manufacture of such a double 
coated element, without the danger of waste 
caused by the element slipping off from the les- 
65 tooning supports on fo the floor of the drying 
tunnels. 
A further advantage over saponin is that uni- 
form results can be obtained. The former being 
a naturally occurring material often varies in 
70 properties. 
As many widely different embodiments of this 
invention can be made without departing OErom 
the spirit and scope thereof, it is to be understood 
that the invention is not to be limited except 
75 aS defined by the claires. 
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What is claimed is: colloid silver halide emulsion layer, a water- 
1. A photographic element comprising a sup- permeable colloid anti-abrasion layer on said 
port and a light-sensitive silver halide emulsion emulsion layer and a layer of a water-permeable 
layer said element having at least one water- colloid containing an anti-halation material on 
permeable outer layer which contains a small 5 the reverse surface of the base ai least one of 
amount of a compound of the formula: the latter two layers containing a small amount 

R 
/(0--CH--C H2)--0--CH2--C Hr-S OM 
wherein R is an alkyl radical of 4 to 12 carbon 10 
atoms, n is a cardinal number ïrom 1 to 2 and M 
is a member taken from the group consisting of 
alkali metals and anunonium. 
2. A photographic element comprising a sup- 
port and a light-sensitive sflver halide emulsion 15 
layer said element having ai least one water- 
perrneable outer layer which contains a small 
amount of a compound of the formula: 
CH C] 
c-co-c-c,-o-c-cs o,x, 2o 
3. A photographic element comprising a trans- 
parent flexible film base bearing a light-sensitive 25 
colloid silver halide emulsion layer, a water- 
permeable colloid anti-abrasion layer on said 
emulsion layer and a layer of a water-permeable 
colloid containing an anti-halation material on 
the reverse surface of the base at least one of the 3o 
latter two layers containing a small amount of 
a compound of the formula: 
R 
--(0--CH--C H)--0--C H--CH--S 0M 
wherein l is an alkyl radical of 4 fo 12 carbon 
atoms.  is a cardinal nuraber from 1 fo 2 and 
IV is a member taken from the group consisting 
of alkali metals and ammoniura. 
4. A photographic element comprising a trans- 40 
paren flexibl e film base bearing a light-sensitive 

35 Number 
1,946,635 
2,115,192 
2,118,059 _ 
2,143,759 
2,287,807 
2,400,532 

of a compound of the formula: 
CH CH 
5. A photographic element comprising a trac- 
parent flexible film base bearg a gelatino sver 
iodo bromide emulsion layer on one surface, a 
gelat anti-abrasion layer on said emulsion layer 
and a layer of gelatin contag an anti-halation 
material on the reverse surface of the base each 
of the two latter layers containing a small amount 
of a compound of the fomula: 
CH CHs 
C H-CH0-CHCH-0-CHCH-S 0Na 
and a small amount of glyoxal. 
6. An element as set forth  cla 5 wherein 
the anti-halation material is acid Magenta O. 
WALTER DEWEY BDSIEN. 
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